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Summary 

Nanotechnology — a term encompassing the science, engineering, and applications of submicron 
materials — involves the harnessing of unique physical, chemical, and biological properties of 
nanoscale substances in fundamentally new and useful ways. The economic and societal promise 
of nanotechnology has led to investments by governments and companies around the world. In 
2000, the United States launched the world’s first national nanotechnology program. From 
FY2001 through FY2014, the federal government invested approximately $19.4 billion in 
nanoscale science, engineering, and technology through the U.S. National Nanotechnology 
Initiative (NNI). President Obama has requested $1.5 billion in NNI funding for FY2015. U.S. 
companies and state governments have invested billions more. The United States has, in the view 
of many experts, emerged as a global leader in nanotechnology, though the competition for global 
leadership is intensifying as countries and companies around the world increase their investments. 

Nanotechnology’s complexity and intricacies, early stage of development (with commercial pay- 
off possibly years away for many potential applications), and broad scope of potential 
applications engender a wide range of public policy issues. Maintaining U.S. technological and 
commercial leadership in nanotechnology poses a variety of technical and policy challenges, 
including development of technologies that will enable commercial scale manufacturing of 
nanotechnology materials and products, as well as environmental, health, and safety concerns. 

Congress established programs, assigned responsibilities, and initiated research and development 
related to these issues in the 21 st Century Nanotechnology Research and Development Act of 
2003 (RL. 108-153). Although many provisions of this act have no sunset provision, FY2008 was 
the last year of agency authorizations included in the act. Bills to amend and reauthorize the act 
were introduced in the 1 10 th Congress and 11 1 th Congress but were not enacted. No 
comprehensive reauthorization bill was introduced in the 1 12 th Congress. In the 1 13 th Congress, 
bills were introduced in the Flouse and Senate that sought to amend the 21 st Century 
Nanotechnology Research and Development Act. In the House bill, the National Nanotechnology 
Initiative Amendments Act of 20 1 4 was incorporated as part of H.R. 4159, the America 
COMPETES Reauthorization Act of 2014, and referred to two committees. No further action was 
taken on the bill. In the Senate, the National Nanotechnology Initiative Amendments Act of 2014 
was incorporated as part of S. 2757, the America COMPETES Reauthorization Act of 2014. S. 
2757 was referred to the Committee on Commerce, Science, and Transportation and no further 
action was taken. 

Proponents of the NNI assert that nanotechnology is one of the most important emerging and 
enabling technologies and that U.S. competitiveness, technological leadership, national security, 
and societal interests require an aggressive approach to its development and commercialization. 
Critics of the NNI voice concerns that reflect disparate underlying beliefs. Some critics assert that 
the government is not doing enough to move technology from the laboratory into the 
marketplace. Others argue that the magnitude of the public investment may skew what should be 
market -based decisions in research, development, and commercialization. Still other critics say 
that the inherent risks of nanotechnology are not being addressed in a timely or effective manner. 
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Introduction 

Nanotechnology has been an issue of interest to Congress for a number of years, coming into 
focus in 2000 with the launch of the U.S. National Nanotechnology Initiative (NN1) by President 
Clinton in his FY2001 budget request to Congress. From FY2001 through FY2014, Congress 
appropriated approximately $19.4 billion for nanotechnology research and development (R&D). 
President Obama has proposed $1.5 billion in NN1 funding for FY2015. The NNFs efforts have 
been directed at advancing understanding and control of matter at the nanoscale, 1 where the 
physical, chemical, and biological properties of materials differ in fundamental and useful ways 

from the properties of individual atoms or 
bulk matter. 2 

The development and application of 
nanotechnology — more fully explained 
below — across a wide array of products and 
industries holds the potential for significant 
economic and societal benefits. To capture 
these benefits, the United States will have to 
effectively address a variety of technical and 
policy challenges that stand as potential 
barriers to commercialization, including 
environmental, health, and safety (EFIS) 
concerns and their implications for 
workplace, environmental, food, and drug 
regulations; development of standards, 
reference materials, and consistent 
nomenclature; development of new 
measurement methods and tools; effective 
technology transfer to the private sector; 
protection of intellectual property; 
availability, affordability, and patience of 
investment capital; ethical, legal, and 
societal concerns; public understanding, 
support, and acceptance; and development 
of a world-class scientific and technical 
nanotechnology workforce. 

This report provides an overview of nanotechnology, the National Nanotechnology Initiative, 
possible reauthorization of the 21 st Century Nanotechnology Research and Development Act of 
2003 (RL. 108-153), and appropriations issues. 



Nanotechnology:A Description 

The term “nanotechnology” is often used as an all- 
encompassing term for nanoscale science, engineering, and 
technology. Nanotechnology is the understanding and 
control of matter at dimensions of roughly I to 100 
nanometers, the size-scale between individual atoms and 
bulk materials, where unique phenomena enable novel 
applications. A nanometer is one-billionth of a meter, or 
about the width of 10 hydrogen atoms arranged side-by- 
side in a line. Nanotechnology involves imaging, measuring, 
modeling, and manipulating matter at this size-scale. 

At the nanoscale, the physical, chemical, and biological 
properties of materials can differ in fundamental and useful 
ways from the properties of individual atoms and molecules 
or bulk matter. Nanotechnology R&D is directed toward 
understanding and creating improved materials, devices, and 
systems that exploit these new properties. 

Physicist Richard Feynman’s remarks at the 1959 annual 
meeting of the American Physical Society are often cited as 
the first articulation of and vision for nanotechnology. 
Though he did not use the term nanotechnology in this 
speech, he spoke of controlling matter at the nanoscale and 
creating atomic-level machines, positing some of the 
applications that doing so might enable. 

Source: The National Nanotechnology Initiative Strategic Plan, 2004, 
Nanoscale Science, Engineering, and Technology Subcommittee, 
National Science and Technology Council, Executive Office of the 
President, December 2004. 



1 In the context of the NNI and nanotechnology, the nanoscale refers to a dimension of 1 to 100 nanometers (see box on 
this page). 

2 While extensive R&D has been, and continues to be, conducted to understand and harness the properties of individual 
atoms, this is not the domain of nanotechnology. 
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